Using a longitudinal administrative data set from a large research university, the authors empirically evaluate the consequences of using stop the clock (STC) policies for the career success of tenuretrack faculty. STC policies were introduced approximately 40 years ago, yet surprisingly little has been written about how they affect career outcomes. The prevalence of the ideal worker norm in academia raises the possibility of negative consequences as evaluators may treat STC policy use as a signal that the faculty member lacks sufficient commitment to his or her academic role. Consistent with this possibility, the authors find that faculty members who stop their clock for family reasons incur a salary penalty relative to faculty members who do not stop their clock, which cannot be explained by differences in productivity. Alternatively, faculty members who use the policy are not at a promotion disadvantage as compared with nonusers, and they actually have higher promotion rates. S top the clock (STC) policies allow tenure-track faculty members to delay their tenure review, typically in increments of one year, if they experience events that are likely to negatively affect their research productivity. The goal of STC policies is to "level the playing field," or equalize the opportunity that faculty members who experience these productivity shocks have to demonstrate their scholarly capabilities by the time of their tenure decision, when faculty members are evaluated to determine if they are worthy of lifelong employment. Because the pre-tenure probationary period often coincides with faculty members' prime childbearing years, a primary reason for eligibility is the birth or adoption of a child. While STC policy eligibility was initially restricted to female faculty members, institutions have
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top the clock (STC) policies allow tenure-track faculty members to delay their tenure review, typically in increments of one year, if they experience events that are likely to negatively affect their research productivity. The goal of STC policies is to "level the playing field," or equalize the opportunity that faculty members who experience these productivity shocks have to demonstrate their scholarly capabilities by the time of their tenure decision, when faculty members are evaluated to determine if they are worthy of lifelong employment. Because the pre-tenure probationary period often coincides with faculty members' prime childbearing years, a primary reason for eligibility is the birth or adoption of a child. While STC policy eligibility was initially restricted to female faculty members, institutions have expanded eligibility to both sexes in the last two decades (Thornton 2008) . The increasing involvement of men in caregiving (Bianchi et al. 2000; Gornick and Meyers 2003; Sayer 2005; Bianchi and Milkie 2010) implies that STC policies are potentially beneficial to male and female faculty members alike.
Despite this potential benefit of STC policies, the norm that success in academia requires focused pursuit of academic work at the expense of other responsibilities, including family (Williams 2000; Ward and Wolf-Wendel 2004; Drago et al. 2006) , suggests that use of these policies may be detrimental to the career outcomes of tenure-track faculty members. In particular, evaluators may perceive stopping the clock for family reasons as an indicator that the faculty member lacks sufficient commitment to his or her academic role and in turn may restrict the career rewards of policy users. Accordingly, STC policies may have unintended negative consequences for career outcomes, such as salary and promotion, by serving as a tool for making inferences regarding faculty members' commitment.
Given this context, evaluating the career consequences of STC policies is an important endeavor. Although STC policies have existed for approximately 40 years and are currently available at nearly 90% of research institutions (Hollenshead et al. 2005) , empirical evidence on how they affect the career success of tenure-track faculty members is surprisingly scarce. We begin filling this gap by evaluating the consequences of stopping the clock for family reasons, which includes birth or adoption of a child as well as other significant caregiving needs, using a longitudinal data set that includes tenure-track faculty members from a large research institution. We contribute to the literature by developing and testing two competing explanations for any career consequences associated with STC policy use. More specifically, we test whether evidence comes to light that evaluators treat STC use as an indicator that the faculty member lacks commitment (the commitment hypothesis) by evaluating whether STC policy use incurs negative career consequences. We also collect and incorporate measures of research productivity into the analysis, which allows us to assess the alternative explanation that any career penalty associated with STC use stems from productivity differences between faculty who do and do not stop the clock (the productivity hypothesis). Inclusion of productivity data allows us to conduct the most comprehensive evaluation of STC policies to date.
As our primary analysis, we evaluate the consequences of using STC policies for family reasons on annual salary. This indicator of career success is susceptible to subjective influences, such as perceptions of low commitment, due to its low-profile nature (Petersen and Saporta 2004; Castilla and Benard 2010) and the decentralized salary setting process at the institution we study. We estimate the effect of policy use by comparing the change in salary of faculty members following STC policy use for family reasons relative to those who did not use the policy, and thereby control for individual differences between users and nonusers, in addition to controlling for the quantity and quality of the faculty member's publication record. Our ability to exploit information on the timing of policy use facilitates an evaluation of the consequences of the STC policy that is robust to the concern that our results may be driven by selection into the policy. In addition to salary, we consider the consequences of using the STC policy for promotion outcomes by evaluating the relationship between stopping the clock for family reasons and promotion to a tenured position, controlling for publication records. Given the high-profile nature of the promotion decision as well as the centralized process for tenure review, the perception of low commitment that may be associated with STC use is less likely to influence promotion outcomes.
Our main goal is to assess the impact of STC policies on indicators of career success (i.e., salary and promotion), yet our data set also allows a comparison of the publication records at tenure review of faculty members who did and did not stop the clock. This analysis provides the first empirical insight to date as to whether STC policies provide sufficient opportunity for faculty members who experience productivity shocks to better meet the research expectations for tenure.
Conceptual Framework
At research institutions, the aim of STC policies is to equalize the opportunity faculty members have to meet the research expectations for tenure. A primary motivation for STC policies is that family life events, such as the birth or adoption of a child or the need to care for a sick family member, impose demands on time and energy that may strain the resources a faculty member has available for research. Faculty members who experience significant family-life events may be at a disadvantage at tenure review as compared with individuals who did not experience such events. Consistent with this possibility, several studies have found that the presence of young children has a negative effect on scholarly productivity, at least among female academics (e.g., Kyvik 1990; Long 1990; Stack 2004) .
Whether STC policies advance the career success of tenure-track faculty, however, is an open question. Faculty members often fear that stopping the tenure clock for family reasons will lead to negative career consequences (Hollenshead et al. 2005; Ward and Wolf-Wendel 2005; Mason, Goulden, and Wolfinger 2006) , but evidence on actual consequences is lacking. The existing work on the relationship between policy use and career outcomes is limited to Manchester, Leslie, and Kramer (2010) . This study did find that use of STC for family reasons has a negative effect on salary; however, the cause of this salary effect remains unknown. We contribute to the literature by proposing and evaluating two plausible explanations for why using STC policies for family reasons may have negative effects on career outcomes.
First, we consider the productivity hypothesis, which proposes that any negative effect of using STC policies for family reasons can be explained by differences in productivity between users and nonusers and stems from standard economic principles. Drawing from the traditional competitive paradigm in economics in which salary reflects marginal productivity, if faculty members who use the policy experience a drop in productivity relative to nonusers, then policy use would be associated with a negative effect on salary. 1 In addition, if faculty members who use STC policies for family reasons experience shocks to productivity that cannot be fully compensated for by a one-year delay in tenure review, then policy users would also face lower promotion chances relative to their peers who did not use the policy. Therefore, the productivity hypothesis implies that any negative effect of using STC policies for family reasons on indicators of career success is driven by a reduction in productivity. Accordingly, this hypothesis suggests that policy use will not impart a negative effect on career outcomes if productivity differences between users and nonusers are taken into account.
The hesitation of tenure-track faculty members to use STC policies for family reasons, however, suggests that policy use may have detrimental consequences even after accounting for research productivity. Consistent with this possibility, our second explanation, the commitment hypothesis, proposes that policy use has negative career consequences because evaluators infer that faculty members who use STC policies for family reasons lack sufficient commitment to their academic role. Unlike the productivity hypothesis, which is based in fundamental economic principles, the commitment hypothesis integrates theory on the ideal worker norm from sociology (Acker 1990; Williams 2000; Ward and Wolf-Wendel 2005; Drago et al. 2006 ) with signaling theory from economics (Spence 1973) .
A faculty member's hesitancy to use STC policies likely stems from a constant pressure to keep family responsibilities from interfering with academic work because academia subscribes to the ideal worker norm (Drago et al. 2006) , which dictates that faculty members should have unwavering commitment to their academic roles (Williams 2000; Ward and Wolf-Wendel 2004) . The features of academic departments are conducive to the development of such a norm (Landers, Rebitzer, and Taylor 1997) . In particular, in academic departments at research institutions, faculty members contribute jointly to the department's ranking and reputation. Holding ability fixed, faculty members who are willing to devote more of their time and energy to research contribute more to the joint production, increasing the caliber and reputation of the department. Academic departments therefore prefer to reward and tenure faculty members who have a greater commitment to their academic role. Given that tenure results in lifelong employment, the stakes are high.
A faculty member's commitment to academic research is known to that individual but is not readily observable by others. Signaling theory posits that, in the presence of such asymmetric information, parties will use observable characteristics or behaviors to make inferences about unobservable characteristics (Spence 1973) . Therefore, tenured members of the department will find ways to identify tenure-track faculty members who are highly committed and flag faculty members who have low commitment. In this context it is not hard to imagine that use of an STC policy to accommodate significant family responsibilities may call into question a faculty member's current and future commitment to research, thereby imparting negative career consequences. Consistent with this possibility, Drago et al. (2006) theorize that faculty members attempt to delay, minimize, or hide their family responsibilities, for example, by not taking advantage of STC policies after the birth of a child, in an effort to avoid negative career consequences that may stem from perceptions that caregivers lack commitment. This mechanism is consistent with recent work by Leslie et al. (2012) conducted outside of academia, which shows that use of flexible work practices for personal-life reasons results in negative career consequences through evaluator perceptions that the employee has low organizational commitment.
Under the commitment hypothesis, use of an STC policy for family reasons provides information over and above what was previously available, implying that negative consequences will be present even after controlling for measured differences in productivity between policy users and nonusers. An empirical test for differentiating the two hypotheses, productivity versus commitment, amounts to evaluating the consequences of using the STC policy for family reasons controlling for measured productivity, which we operationalize using the quantity and quality of faculty members' publications.
Examining whether the effect varies by gender provides a promising additional test of the two competing hypotheses. The main concern for the test we propose above is that there may be differences in productivity between STC policy users and nonusers that are not captured in publication records. While publications are the primary dimension on which tenuretrack faculty members at research institutions are evaluated, career outcomes may also be influenced by other measures that are available to evaluators but not to the researchers (e.g., research presentations, professional service, and teaching evaluations). If negative career consequences of using STC policies for family reasons are due to unmeasured aspects of productivity (i.e., the productivity hypothesis holds), then the negative effect of policy use should be larger among female faculty members relative to male faculty members because women are more likely to have primary responsibility for caregiving (Nomaguchi, Milkie, and Bianchi 2005; Drago 2009 ) and arguably face a greater shock to all aspects of productivity relative to their male counterparts when significant family life events occur.
Alternatively, under the commitment hypothesis, the career consequence of stopping the clock for family reasons should either not differ by gender, given that use of STC policies for family reasons by either gender is likely to be interpreted as a signal of low commitment, or may even be larger for men than for women. Specifically, gender-based social roles cast women as caregivers who are committed to their personal lives and men as breadwinners who are committed to work (Eagly 1987) . Men who stop the clock for family reasons, and thus signal commitment to caregiving, violate traditional social roles and may face particularly severe penalties (cf. Albrecht et al. 1999; Allen and Russell 1999) . Therefore, evidence that the negative consequences of STC are greater for women will provide support for the productivity hypothesis, whereas evidence that the consequences do not differ by gender-or are even stronger for men-will provide support for the commitment hypothesis.
A final relevant difference between the two hypotheses is that STC use for family reasons is more likely to have negative consequence for salary outcomes as opposed to promotion outcomes under the commitment hypothesis, but not under the productivity hypothesis. Recent work in the management literature shows that the influence of subjective factors, such as perceived commitment, are less likely to influence career outcomes that are easily detectable, such as promotion, and more likely to influence career outcomes that are harder to monitor, such as annual salary changes (Petersen and Saporta 2004; Ng et al. 2005; Castilla and Benard 2010) . The high-profile nature of promotion outcomes in academia imparts higher scrutiny by central administration and greater risk of litigation. This implies that even if department evaluators view use of STC policies for family reasons as a signal that the faculty member lacks sufficient commitment, the threat of litigation or institutional sanction may prevent any negative consequence from being manifest in promotion decisions.
In summary, our primary objective is to evaluate whether any potential negative effect of using STC policies for family reasons on career success is consistent with the possibility that evaluators interpret STC policy use as a signal of low commitment, or can instead be explained by productivity differences between users and nonusers. To the extent that the commitment hypothesis is operating, we furthermore expect that the penalty associated with STC use for family reasons will be either equivalent for both genders or greater for men, and will also be more likely to emerge in the salary analysis than in the promotion analysis.
Aside from examining the career consequences of STC policy use, our data set also affords an investigation of whether STC policies are effective at leveling the playing field at tenure review by providing faculty members who experience significant family life events sufficient time to compensate for lost productivity. Whether the policy is effective is unclear, given that the policy is relatively crude in that it delays tenure review in increments of one year. In particular, an additional year may undercompensate for the productivity shock faculty members experience, leaving faculty members who use the policy at a disadvantage at their tenure review; may be approximately the right adjustment; or may overcompensate and place STC users at an advantage over nonusers. In addition, whether a one-year delay undercompensates, equalizes, or overcompensates may differ by gender. For example, eligibility due to the birth of a child may be more likely to undercompensate women, as compared to men, due to the physical burdens of childbirth as well as evidence that women typically devote more time to caring for infants (Drago 2009 ). Therefore, as a secondary goal, we also provide insight into the effectiveness of STC policies by comparing the publication records at tenure review of faculty members who stop their clock relative to those who do not and examining if the effect of STC use on productivity varies by gender.
Institutional Setting and Data

Research Setting
The setting for our analysis is a doctorate-granting institution that is classified as having "very high research activity" (RU/VH) by the Carnegie Classification system. This means that research is of utmost importance in faculty performance evaluations. In the criteria for tenure, candidates must demonstrate research achievements that are the basis for a national or international reputation. Demonstration of teaching effectiveness is secondary and can generally be characterized by the need to meet a given standard, which varies to some extent across academic colleges (e.g., higher standards in professional schools). Achievements in the service domain bear little weight in the tenure decision; neither teaching nor service can make up for deficiencies in research accomplishments.
At this institution, the standard length of the tenure clock is six years, but this time can be extended if the faculty member meets the eligibility conditions for the STC policy. Tenure-track faculty members are eligible to stop the tenure clock for family reasons, including the birth or adoption of a child and caring for an ill family member. Faculty members are also eligible to use the STC policy for non-family reasons, including personal illness, unanticipated research delays (e.g., laboratory explosions, IRB delays), contractual stipulations (e.g., hired without PhD, department restructuring), and taking an unpaid leave of absence (e.g., working for the government or other institution on a special appointment). Because family responsibilities represent a clear challenge to the ideal worker norm, we test the commitment hypothesis by comparing faculty members who use the STC policy for family reasons to nonusers. We control for STC policy use for non-family reasons in the analysis to separate these individuals from nonusers; however, we do not hypothesize about the effect of policy use for non-family reasons on career outcomes due to the variety of reasons for eligibility, many of which are unrelated to the question of faculty commitment.
To use the STC policy, faculty members must complete a written request form that is later signed by their department chair, the dean of their college, and the vice provost. The request must be made within one year of becoming eligible, which helps mitigate negative selection into the policy on productivity that would be present if faculty members could wait until the year prior to their tenure review and then elect to stop their clock if they question whether their publication record meets the expectations for tenure.
The policy provides no accommodations for teaching or service responsibilities for the faculty member; it only stipulates an extension of the tenure clock.
We have argued that the signal of low commitment hypothesis is more likely to operate for salary than for promotion due to the high-profile nature of promotion decisions (cf. Petersen and Saporta 2004; Ng et al. 2005; Castilla and Benard 2010) . The institutional features of promotion and salary decisions at this institution further support the commitment hypothesis as more likely to operate in the salary analysis than in the promotion analysis. Namely, promotion decisions at this institution involve a centralized process and multiple sets of evaluators who likely have little information about STC policy use, particularly the underlying reason for why the policy was invoked (family or non-family). In addition, the central administration strongly supports the STC policy. Therefore, inferences of low commitment may in fact take place at the department level but have minimal effect on promotion outcomes. Alternatively, salary decisions at this institution are made at the department level with little institutional oversight. While the centralized administration determines the size of the annual salary pool available to each college, how this is allocated to faculty members in the form of salary increases is up to the departments within the colleges. Except for stipulations on when a faculty member's recurring salary may be decreased, limited oversight on salary setting occurs. In addition, salary decisions are annual and thus closer to when the potential information about commitment would be revealed as compared to the promotion decision, which may take place several years after policy use.
Data on Tenure-Track Faculty
We used various administrative records to construct an original data set that includes five cohorts of tenure-track faculty members hired between 1998 and 2002. For each faculty member, the data set includes age, gender, academic college, annual salary, promotion outcome, and history of STC use, including the year of policy use and the reason for use. The data set includes data for each year a faculty member remained at the institution from the time of hire through 2008, and contains 383 tenure-track faculty members. Of these, 69% were promoted with tenure; conditional on embarking on the tenure review process, 93% were promoted with tenure. The high value of this latter success rate reflects the fact that candidates are rarely put up for promotion without the department's expectation that the candidate will be successful.
We supplement the administrative records with annual data on publication records from publicly available sources. One of the challenges in constructing a measure of research productivity is that disciplines vary in how the type of publication is weighted; books and journal articles may be weighted differently, for example. Based on each faculty member's discipline, we categorized them into groups based on primary modes of evaluation: articles, books, or performances/exhibitions. 2 Only publications in a faculty member's primary mode of evaluation were collected.
We used two sources of publication information. For faculty members in book disciplines, we collected publication records from publicly available curriculum vitae (CV; n = 60). For those whose primary mode of evaluation is articles, we located publication information by year by accessing the ISI Web of Knowledge database using the Author Finder search tool. To ensure we located the correct publication record, we used the faculty member's CV to verify the exact name or names under which the author publishes. 3 The search was further narrowed using information on the institutional affiliation and by using discipline categories ("Web of Science Categories"). Publication records were taken for all years prior to and including 2008. 4 For the few cases in which we could not locate the individual's record on ISI Web of Knowledge, we extracted publication counts from the faculty member's CV. For each faculty member in the book or article fields, we constructed cumulative publications by aggregating annual publications through year t for each individual for the years 1998 through 2008. 5 This left us with 334 tenure-track faculty for whom we have a publication count. 6 We use publication counts as the primary measure of productivity (Bellas and Toutkoushian 1999) . In addition, note that evaluating quality of publications as a measure of performance is a complex task that varies greatly within and across disciplines and departments. Because each discipline has idiosyncratic methods of evaluating the quality of a publication, most studies that incorporate a measure of publication quality have minimized the inherent complexity of this measure by focusing on a single discipline, such as economics (e.g., Hamermesh, Johnson, and Weisbrod 1982; McDowell and Kiholm Smith 1992; Moore, Newman, and Turnbull 1998; Baser and Pema 2003) , accounting (e.g., Swidler and Goldreyer 1998; Hasselback, Reinstein, and Schwan 2000) , or management (Gomez-Mejia and Balkin 1992) or on a small number of departments (e.g., Diamond 1986 ). Alternatively, studies that assess the publication records of faculty in multiple disciplines have usually resorted to publication counts (e.g., Ginther and Hayes 1999, 2003) . Studies that do incorporate measures of quality have used two measures to evaluate the quality of publications: citations count and journal quality. We are able to test the sensitivity of our results using these measures of quality for faculty members in article-based fields (268 of the 334 faculty for whom publication records were available). For these analyses, we collected data on citation counts by article and the impact factor of the journal in which the article was published. 7 One potential concern is that publication type and quantity cannot be equated across disciplines. For the salary analysis, we have multiple years of data per faculty member and can therefore control for individual-level differences across faculty members using fixed effects estimation, which ameliorates the concern that quantities of publications are not comparable across disciplines. This approach is not possible for the promotion and publications at tenure review analyses because these outcomes occur at a single point in time. Instead, we standardize the total number of publications at the time of tenure review using eight discipline areas as defined by Smart and McLaughlin (1978) , which stems from combining the following three dimensions of research: 1) applied versus pure; 2) hard versus soft; and 3) life versus non-life. As a result, each faculty member's productivity is compared with the normative publication base rates within his or her disciplinary area. We combined these groupings with information on primary mode of evaluation (books or articles) to create 12 groups and standardized publications at time of tenure review within each group to construct one measure of productivity per faculty member to serve as a control when evaluating promotion outcomes and as the dependent variable when we evaluate publications at tenure review. 8 Table 1 displays the frequencies of STC policy use in the final sample. Of the 334 faculty members, 51 used the STC policy at least one time and 13 used the STC policy more than once. Approximately half of the users were female faculty members (n = 27). Including multiple spells of STC policy use by the same individuals, the STC policy was used 42 times for family reasons and 21 times for non-family reasons. Both male (n = 17) and female (n = 25) faculty members used the STC policy for family reasons.
Descriptive statistics for the sample are displayed in Table 2 . Faculty members who used STC for family and non-family reasons are separately compared with nonusers. Two significant differences between faculty members who used STC for family reasons and nonusers emerged. First, women make up 58% of users, while they constitute just 36% of nonusers. Therefore, female faculty members have a higher rate of STC use for family reasons relative to males. Second, faculty members who used STC for family reasons are less likely than nonusers to have been over age 40 when hired; this empirical fact is not surprising given that the majority of STC policy spells for family reasons were for the birth of a child, which typically occurs at younger ages.
Effect of STC Use on Annual Salary
To differentiate the commitment and productivity hypotheses, we evaluate the effect of using STC for family reasons on annual salary rewards controlling for measured differences in research productivity (i.e., publication record). We model annual salary at time t assuming a standard log-linear specification:
(1) ln . . . where STC t-j for j = {1, . . . ,4} are a set of indicators for using STC for family reasons in the prior years. 9 We first model the effect of lagged policy use on salary using a one-year lag because decisions for salaries in year t are made in year t-1 at this institution. A test of the commitment hypothesis amounts to testing whether . In a second specification we include indicators for policy use that took place up to four years prior because the information revealed through policy use may influence salary decisions for several years. By evaluating the significance of these lagged terms, we can test the persistence of the effect of policy use on salary decisions. 10 For each specification, we estimate a second model that includes an interaction between gender and the policy use indicators to determine if the magnitude of the effect of STC policy use for family reasons differs between men and women. We also test the significance of the simple effect of STC use for each gender to determine if any significant results apply to both genders. We control for publication records by including a quadratic in cumulative publication counts that the faculty member accrued as of time t in Equation (1) (i.e., t p + t p 2 ), which allows the influence of publications on salary to diminish at high levels of accomplishments (Pfeffer and DavisBlake 1990) . 11 While our primary specification uses publication counts (quantity), we also test the robustness of the results by including measures of publication quality.
The estimated models include control variables to help isolate the effect of policy use for family reasons on salary. We include an indicator for using the STC policy for non-family reasons in the time-varying covariates Z it-1 as well as year of service and calendar year dummies. 12 In addition, we include an indicator for associate professor that equals one in years following successful promotion to account for the salary increase received upon promotion. We also control for time-invariant characteristics, i , by estimating Equation (1) using a fixed effects regression. With this technique, we use 11 We include publications through time t for salary decisions made at time t-1 to capture publications that have been accepted but are not yet in print.
12 When constructing the years of service variable, we adjusted the value if the individual stopped his or her clock such that the value is repeated for the year in which the clock is stopped. The findings are robust to not making this adjustment in years of service. Notes: Statistical significance is evaluated relative to nonusers; STC family and STC non-family columns include 5 of the same faculty members due to multiple spells of STC use. *p < 0.10, **p < 0.05, ***p < 0.01 within-person differences to identify the effect of using the STC policy on salary, which removes the effect of any fixed individual characteristics (e.g., gender, caliber of PhD institution, underling ability) on salary as well as fixed characteristics of the department (e.g., publication norms, importance of external grants, teaching expectations, support for tenure-track faculty). As a result, the estimates are identified from comparing the change in salary of faculty members after using STC for family reasons relative to before use, as compared to the change experienced by those who did not use the policy. Therefore, the results are robust to concerns of nonrandom selection into the policy based on fixed faculty characteristics or department characteristics. Table 3 reports the results from estimating the effect of using STC for family reasons on salary. In columns 1 and 2, we display the results from using the one-year lag specification, while columns 3 and 4 display the results allowing policy use to affect salary for up to four years. We estimate a negative effect of using the STC policy for family reasons on salary. In the one-year lag specification, faculty members who stop their clock for family reasons experience a 3.1% lower change in salary in the year following policy use relative to nonusers (column 1). We do not find that the estimated effect of policy use differs significantly by gender in the one-year lag specification in that the interaction term between gender and policy use is not statistically or economically significant (column 2; simple effect for males: = -0.032, p-value < 0.01; for females: = -0.030, p-value < 0.01). Evidence of a penalty for both genders is consistent with the notion that use of familyfriendly policies is not only a women's issue, but may send a signal of low commitment for men and women alike (Leslie and Manchester 2011 ).
When we allow the effect of policy use to last for up to four years, we find that the salary penalty persists for multiple periods: the change in salary experienced by faculty members who stop their tenure clock for family reasons is significantly lower than those who do not stop their clock for three years following policy use (Table 3 , column 3). The magnitude of the effect is not statistically different across these three lags (F-statistic: 1.46, p-value = 0.23), which indicates a one-time salary penalty that lasts three years.
We find some evidence that the time pattern of the penalty differs by gender (Table 3 , column 4). The interaction between use of STC for family reasons and gender was significant in the second lag, and indicates a larger penalty for men than for women. Moreover, for males, the first three lagged terms are significant (simple effect for 1-year lag: = -0.039, p-value < 0.05; 2-year lag: = -0.057, p-value < 0.01; 3-year lag: = -0.035, p-value < 0.01; 4-year lag: = -0.009, p-value = 0.45), and the negative effect on salary two years after policy use is significantly greater than the effect present one year after policy use (p-value = 0.03). 13 This indicates that using STC for family reasons affects salary decisions of men for two years and that the negative Notes: Dependent variable is the natural log of annual salary. All specifications also include calendar year dummy variables. *p < 0.10, **p < 0.05, ***p < 0.01 effect in the second lag reflects both the negative effect incurred in the first lag as well as an additional penalty. Alternatively, while the estimated effect is uniformly negative for females, none of the coefficients are statistically significant (simple effect for 1-year lag: = -0.018, p-value = 0.26; 2-year lag: = -0.015, p-value = 0.42; 3-year lag: = -0.018, p-value = 0.29; 4-year lag: = -0.014, p-value = 0.27). Note that we lose 973 observations when we estimate the model using the four-year lag specification as opposed to the oneyear lag specification, because it requires that we have annual data on the faculty member for four years following policy use, which reduces statistical power. This may explain why we find a significant salary effect for women in the one-year lagged specification but not in the four-year lagged specification.
Although it was not the focus of this article, we find no evidence that using the STC policy for non-family reasons has negative consequences for salary. For the most part, policy use for non-family reasons is not significantly related to changes in salary. An exception is that the effect of policy use on changes in salary four years after policy use is positive. The non-family STC use by gender interaction is not significant in any lag, but the significant positive effect in the four-year lag is present for males (simple effect: = 0.055, p-value < 0.01) and is not significant for females (simple effect: = 0.102, p-value = 0.14). Given the diversity of non-family reasons for STC use, the drivers of the positive effect in the fourth lag is difficult to ascertain.
To address the concern that the results for STC use for family reasons may be explained by the possibility that faculty members who use the policy reduce the quality of their publications relative to nonusers, we repeat the same analysis using two measures of quality: citation counts and journal impact factor. We restrict the analysis to faculty members in article-based disciplines as quality measures are available among only this subset of faculty. In Table 4 , we first display the results from using the cumulative publication count measure for the article-based subsample (columns 1 and 2), and then replace this measure with impact-factor weighted publications (columns 3 and 4) and annualized article citations (columns 5 and 6; see Data on Tenure-Track Faculty section for variable definitions). We find a similar pattern of results for the effect of using the STC policy for family reasons on salary in this subsample as seen in the whole sample in that, relative to nonusers, faculty members who stop their clock for family reasons experience significantly lower changes in salary in the year following policy use (Table  4 , column 1). In addition, we find evidence that the penalty lasts for multiple years in that the coefficient on using the policy two years prior is also negative and statistically significant (column 2). Comparing the results for publication count (columns 1 and 2) to those when we control for publication quality (columns 3 to 6) among this subsample, we see that the coefficient estimates on policy use are very similar and that conclusions of statistical significance are identical. 14 In summary, we estimate a negative effect of using the STC policy for family reasons on salary after controlling for publications, which supports the commitment hypothesis and fails to support the productivity hypothesis. The strength of our identification strategy rests in our ability to use information on the timing of when the STC policy was used. In particular, the salary analysis includes individual-level fixed effects, which controls for stable individual differences and identifies the estimates from within-person variation. This addresses the possibility that the results are due to inherent differences Notes: Dependent variable is natural log of annual salary in time t. Estimated using OLS with individuallevel fixed effects. Impact factor is cumulative impact factor of the journals published in through time t. Standard errors clustered at individual level. Includes controls for calendar year and use of STC for nonfamily reasons. *p < 0.10, **p < 0.05, ***p < 0.01 between policy users and nonusers, such as ability, quality of PhD training, or the quality of the match between the faculty member and the department. One potential concern is that unmeasured, time-varying aspects of productivity that are not captured in publication records, such as other research activity, teaching, or service, are driving the results. The finding that the effect of policy use on salary does not differ by gender in the one-year specification, and evidence that the persistent effect of policy use on salary for men in the four-year specification, indicate that the effect is not likely driven by unmeasured differences in productivity. Because women typically assume primary responsibility for caregiving, female faculty members who use the STC policy for family reasons likely experience a larger shock to all dimensions of productivity. Therefore, we would expect a greater penalty for women if the salary effect were purely driven by unmeasured productivity differences.
Alternatively, evidence of a persistent effect on salary decisions for men is consistent with the commitment hypothesis in that men who use STC policies for family reasons may be viewed as violating traditional gender roles and, therefore, use of the STC policy for family-related reasons may send a stronger signal of low commitment for men as compared to women. Our finding that the salary penalty may be more persistent for male faculty members is consistent with a related literature on parental leaves of absences, in which researchers have found that parental leaves have larger negative consequences for men than for women, which has been interpreted as evidence that the penalty from these career interruptions is not driven solely by reduced productivity (Albrecht et al. 1999; Allen and Russell 1999) .
Another explanation for the persistent effect for men (four-year lag results) is that policy use may signal different information to faculty evaluators based on the tenure-track faculty member's gender. Namely, the signal of low commitment may operate for female faculty members, but the penalty for male faculty members may also stem from perceptions that they are abusing the policy. The commitment hypothesis assumes that faculty members, both male and female, use the STC policy for family reasons because they have significant caregiving responsibilities. It is possible, however, that a male faculty member strategically uses the policy following a significant caregiving event to increase their promotion chances but does not actually have increased caregiving responsibilities (or is perceived as not having these responsibilities). Therefore, policy use that is perceived as illegitimate represents an abuse of the policy and violates norms of fairness and procedural justice (Thibaut and Walker 1975) , and these perceptions may in turn negatively affect salary rewards. A procedural justice explanation cannot fully account for our results, however, given that this perspective cannot explain the negative impact of using the STC policy for family reasons on women's salaries (one-year lag specification results). Moreover, our focus on the commitment hypothesis as the likely explanation is consistent with prior work, which provides direct evidence that the career penalties associated with use of other family-friendly policies by both men and women operates through a perceived lack of commitment (Leslie et al. 2012) .
One limitation of the analysis is that we are unable to condition on eligibility, meaning that we cannot evaluate the effect of using STC for family reasons among the set of faculty members who were eligible to use the policy. This is potentially problematic in that the salary effect that we are attributing to use of the STC policy for family reasons may actually be due to having a significant caregiving event, such as the birth of a child (i.e., becoming eligible). This possibility is unlikely given that fathers generally receive a pay premium relative to childless men (Hill 1979; Lundberg and Rose 2002; Correll, Benard, and Paik 2007; Gupta, Smith, and Stratton 2007) , and we find evidence of a persistent salary penalty for men. Nevertheless, we partially address this by augmenting the data with a proxy for STC eligibility, specifically whether a faculty member utilized the institution's paid parental leave policy or took unpaid leave through the Family Medical Leave Act (FMLA). 15 We evaluate whether the salary results are robust to becoming eligible for family-related STC use by including indicators for parental leave use in Equation (1). If the estimated effect of STC use for family reasons on salary diminishes after including controls for parental leave, then this suggests that our results are likely driven by becoming a parent, rather than by use of the STC policy. Because parental leave policies and the STC policy in this institution are administered through separate offices (Human Resources office and Office of the Provost, respectively) with distinct reporting practices, use of STC and family leave policies is not one-to-one. This enables us to estimate the effect of parental leave on salary separately from the effect of using STC for family reasons. In our sample a total of 11 men and 23 women took paid parental or unpaid family leave, but only 11 of these 34 faculty members also stopped their clock for family reasons.
After including lagged indicators for use of parental leave, we find that the effect of using STC for family reasons is negative and statistically significant in both the one-year (Table 5 , column 1) and four-year (Table 5 , column 2) lagged specifications. In addition, the coefficients on the lagged values of parental leave are approximately zero. Therefore, these findings suggest that the salary results likely stem from using the STC policy, not from having a significant caregiving event. Accordingly, the finding that the salary penalty is present for using the STC policy for family reasons but not for parental leave suggests that the STC policy sends a stronger signal of competing responsibilities than episodes of leave. A possible explanation for this is that information on parental leave is not included in the materials distributed to faculty evaluators for the annual review of a tenure-track faculty member, while revisions to the tenure clock are included.
STC Policy Use and Promotion
While salary awards are best suited to test the validity of the commitment hypothesis, the goal of STC policies is inextricably tied to the tenure decision. Therefore, conducting a study of the consequences of policy use without considering promotion outcomes would be remiss.
We evaluate the relationship between using STC for family reasons and promotion by estimating the following equation: (2) Pr(Promotion = 1) = STC i + q i + X i + , Notes: Dependent variable is natural log of annual salary in time t. Estimated using OLS with individual-level fixed effects. Publications are total works in primary medium of evaluation, books or articles, published as of time t. Standard errors clustered at individual level. Includes controls for calendar year and use of STC for non-family reasons. *p < 0.10, **p < 0.05, ***p < 0.01
where Promotion equals 1 if the individual was promoted and zero otherwise (including if he or she left the university prior to tenure review). The measure STC i is an indicator for whether the individual ever used STC for family reasons as a tenure-track faculty member at this institution. We are interested in the coefficient δ, controlling for differences in research output using standardized publications, q i , at time of tenure review. 16 In addition, for faculty members in article-based disciplines, we control for impactfactor weighted publications and total citations, each standardized by eight-discipline categories. The term X i captures demographic controls, including an indicator variable for female, age when hired, academic college within the university, and an indicator variable for whether the individual used STC for non-family reasons. In a second model, we add an interaction term between the indicator for female and use of the STC policy (one for each reason for use) to evaluate if the effect of using STC for family reasons differs by gender. We estimate Equation (2) using OLS in order to interpret the interaction term between female and use of the STC policy. Table 6 shows the results from estimating the relationship between using STC for family reasons and promotion, controlling for publication record. We find a positive relationship between using STC for family reasons and promotion chances, controlling for publication counts: relative to those who did not stop their clock, those who used STC for family reasons had a 26% higher chance of promotion (column 1). Moreover, the interaction between gender and use of STC for family reasons is nonsignificant, and the effect of promotion is significant for both genders (column 2; males: = 0.282, p-value < 0.05; females: = 0.243, p-value < 0.05). Second, we incorporate measures of publication quality using impact-factor weighted publications and number of citations using those faculty members with ISI records. We find that the estimated relationship between promotion chances and use of the STC policy for family reasons is positive and significant in the article subsample (Table 6 , column 3), and remains significant when we control for journal quantity (Table 6 , column 4) and article citations (Table 6 , column 5).
The positive effect of STC use for family reasons on promotion is puzzling in light of past research that reported hesitation by tenure-track faculty members to use STC policies (Hollenshead et al. 2005; Drago et al. 2006; Mason et al. 2006; Thornton 2008) . At the same time, these results should be interpreted with caution given that we cannot address endogenous selection into the policy. On the one hand, these results may underestimate the effect of policy use for family reasons on promotion if faculty members with a high probability of promotion refrain from stopping their clock because the additional year postpones the salary increase and tenure privilege that accompanies promotion to associate professor. On the other hand, these results may overestimate the effect of policy use if faculty members who use the policy have a higher underlying probability of promotion.
If the effect of the policy on promotion chances is in fact positive, where would a promotion "boost" come from? One possibility is that the highprofile nature of the promotion decision may result in the favorable treatment of tenure candidates who stopped their clock for family reasons due to concerns of legal recourse or institutional sanctions if these candidates are not promoted, particularly given a central administration that strongly supports the STC policy. A second possibility is that use of the STC policy for family reasons leads to a different publication trajectory. While we control for quantity and quality of the faculty member's publication record at tenure review, use of the STC policy may affect the time path of publications such that faculty members who stop the clock have a greater number of publications in the years just prior to tenure review. An individual with a steeper trajectory leading up to tenure review may be perceived as having Notes: Dependent variable is indicator for promotion to associate professor with tenure. Estimated using OLS. Standardized total publications are total publications at time of promotion, standardized by discipline and primary mode of evaluation (12 groups). Includes controls for age when hire, year when hired, and college unit. *p < 0.10, **p < 0.05, ***p < 0.01 higher future prospects, and thus granted tenure at a higher rate. Alternatively, the extra year afforded by the policy may allow individuals to gain an advantage relative to nonusers in other dimensions of productivity that we do not measure.
STC Policy Use and Publications at Tenure Review
While our primary focus is the consequence of STC policy use for career outcomes, our data set also allows an assessment of whether the policy is effective at providing faculty equal opportunity to demonstrate research productivity at the time of tenure review. We therefore compare the publication records at tenure review of individuals who stopped their clock to those who did not. We construct a measure of publication counts at the time of tenure review by taking each faculty member's total publications at six years after his or her hire year plus the number of years the individual stopped his or her clock (i.e., Actual clock) and standardize this value by discipline area and mode of publication (see Data on Tenure-Track Faculty section). We regress this measure on an indicator for policy use for family reasons, along with individual characteristics including gender, age when hired, hire year, academic unit, and use of the STC policy for non-family reasons, and report these results in Table 7 , column 1. Column 2 displays the results when interaction terms between the indicators for gender and policy use (for both reasons) are added to the regression. We repeat the same analysis restricting the sample to faculty in article-based disciplines and using total publications weighted by the journal's one-year impact factor, and report the results in Table 8 to assess differences in the quality of the publication records. In terms of publication counts, we find that the coefficient on use of STC for family reasons is positive (Table 7 , column 1), but not significantly different from zero. The interaction between gender and STC use for family reasons is nonsignificant, and STC use does not have a significant effect on publications for either females or males (column 2, simple effect for females: = 0.143, p-value = 0.539; simple effect for males: = 0.061, p-value = 0.815). When we use quality-weighted publications, the estimate is also positive but not significant, and does not differ by gender (Table 8 , columns 1 and 2). 17 A second way to evaluate the effectiveness of the STC policy is to assess whether the additional year provided the opportunity for faculty members who used STC for family reasons to improve their research records relative 17 We also investigate the relationship between STC policy use for family reasons and citations at tenure review. The results are analogous to those for quality-weighted publications (available upon request). Note that we find that the coefficient on the indicator for female is negative and significant in Table 7 , column 2 and indicates that the publication quantities of female faculty members are 0.40 standard deviations lower than that of male faculty members. Interestingly, the magnitude of the difference is cut in half when we measure quality-weighted publications at tenure review and the coefficient on the indicator for female is no longer statistically significant (Table 8 , column 2). This finding suggests that while female faculty members have fewer publications, they are of higher-quality publications, which is consistent with earlier findings in academia (Persell 1983). to those who did not use the policy. To assess the change, we compare the publication record that faculty members had at their actual tenure review to what they would have had if they did not stop their clock (publication records six years after their hire year, or Fixed clock). We standardized publication counts under this fixed clock and regressed it on an indicator for STC policy use for family reasons, along with other individual characteristics. The results for publication count are shown in Table 7 , columns 3 and 4, and the results for quality-weighted publications are reported in Table 8 , columns 3 and 4.
To test whether the publication record improved, we evaluate whether the coefficient on STC use for family reasons is significantly greater under the actual clock (column 1) specification relative to the fixed clock (column 3). For publication count, the difference in the coefficient across the two equations is significant at the 1% level, which indicates that the extra year was effective at enabling faculty members who stopped their clock for family reasons to significantly improve their publication record relative to nonusers (chi-square = 9.46, p-value < 0.01). Furthermore, the gender by STC use for family reasons interaction is not significant, and the improvement occurred for both genders (females: chi-square = 9.42, p-value < 0.01; males: Notes: Dependent variable is standardized number of publications where values are standardized within 8 discipline areas and by mode of publication (12 groups). Actual clock is based on total publications 6 years after hire plus the number of times the clock was stopped, while Fixed clock evaluates publications after 6 years from hire year. *p < 0.10, **p < 0.05, ***p < 0.01 chi-square = 4.81, p-value = 0.02). The results for quality-weighted publications are similar. We find that the extra year significantly improved the relative quality of publication records of faculty who used STC for family reasons as compared with nonusers (chi-square = 13.84, p-value = 0.0002), and the improvement occurred for both genders (females: chi-square = 7.38, pvalue < 0.01; males: chi-square = 9.31, p-value < 0.01). Therefore, these results indicate that the STC policy helped equalize the opportunity for those who experienced family-related productivity shocks to demonstrate their research productivity. The results from these two analyses suggest that the STC policy for family reasons adequately compensates, or at least does not undercompensate, for lost time. Namely, we find that the publication records at tenure review of faculty members who stop their clock are similar to nonusers and that the extra year enables faculty members who used the policy to significantly improve their record. Drawing definitive conclusions from the comparison of the publication records of policy users and nonusers at tenure review (i.e., Notes: Dependent variable is cumulative publications weighted by the one-year impact factors of the journal, standardized within 8 discipline areas. Sample is restricted to faculty in article-based disciplines. Actual clock is based on total publications 6 years after hire plus the number of times the clock was stopped, while Fixed clock evaluates publications after 6 years from hire year. Sample restricted to faculty in article-based disciplines. *p < 0.10, **p < 0.05, ***p < 0.01 the first test) is difficult because we are not addressing selection into the policy. In particular, we could be underestimating the effect of the policy if negative selection into the policy comes into play, that is, if faculty with lower productivity are more likely to use the policy; or, we could be overestimating the effect if positive selection occurs. This issue of endogenous selection based on level of productivity is not a concern when evaluating the change in publications (i.e., the second test). Interestingly, we find that faculty members who use the STC policy for non-family reasons have significantly higher quantity ( Table 7 , column 1) and quality (Table 8 , column 1) of publications at tenure review relative to nonusers. The gender interaction is not significant for either analysis (Tables 7 and 8, column 2), although the simple effects are significant for men (quantity simple effect: = 0.571, p-value = 0.07; quality simple effect: = 1.045, p-value < 0.01) but not for women (quantity: = 0.168, p-value = 0.53; quality: = 0.373, p-value = 0.45). It is possible that the better publication record at tenure review of male faculty members who use the STC policy for non-family reasons relative to nonusers may be due to the policy overcompensating these faculty members for lost time if the productivity shock they experience is less extensive. Alternatively, the positive relationship between using the STC policy for non-family reasons and publication record at tenure review for males may be driven by positive selection into the policy. In terms of the change in publication count, faculty members who used the STC policy for non-family reasons showed a significant improvement relative to nonusers (Table 6 , column 1 compared with 3; chi-square = 6.36, p-value = 0.012). However, we find no evidence of a significant improvement when quality-weighted publications are used to measure publication records (Table 8 , column 1 compared with 3; chi-square = 1.99; p-value = 0.158).
Conclusion
The primary goal of this paper was to evaluate if stopping the clock for family reasons impacts faculty members' career success, and specifically their salary trajectory. We find that using the STC policy has negative consequences for salary: faculty members of both genders who use the STC policy for family reasons incur a salary penalty following use that cannot be explained by a change in quantity or quality of publications (one-year lag specification). The salary penalty is consistent with our commitment hypothesis-that evaluators treat use of STC policies for family reasons as a negative signal regarding a faculty member's underlying commitment to academic work-and thus suggests that salary decisions are affected by subjective factors. Therefore, our findings contribute to the existing literature on ways evaluators extract information about workers in the presence of asymmetric information in the workplace (Landers, Rebitzer, and Taylor 1996; Ichino and Moretti 2009) . Furthermore, we find evidence that policy use has a persistent effect on salary decisions for male faculty members (four-year lag specification), which is consistent with the possibility that men are penalized for using STC for family reasons to a greater extent than women are because use violates traditional gender roles.
We also examined the consequence of using the STC for family reasons on promotion outcomes, but expected the commitment hypothesis would be less likely to receive support due to the high-profile nature of promotion decisions. We estimate a positive relationship between promotion chances and use of the STC policy for family reasons. We provide two possible explanations for preferential treatment of policy users in promotion, including fear of legal recourse if promotion is denied and favorable evaluation due to a steeper publication trajectory leading up to tenure review. The onetime nature of the decision, however, limits the conclusions we can draw about the consequences of policy use on promotion in this context because we cannot address endogenous selection into the policy.
As a secondary goal, we also evaluated the effectiveness of STC policies at equalizing the opportunity of those who experience family-related productivity shocks to meet the research expectations at tenure review. First, we find no difference in the publication records at tenure review of faculty members who used the STC policy for family reasons and nonusers. Second, we find that the extra year afforded by the STC policy helps faculty members who used the policy to narrow the gap between themselves and those who did not use the policy. We therefore provide suggestive evidence that use of STC policies for family reasons is effective and does not systematically over-or undercompensate faculty for the shock to research productivity associated with significant family life events.
The findings of this article should be interpreted with care due to the limitations of the analyses. First, the sample of tenure-track faculty members are employed at a single institution, which implies that the findings may not hold outside of this institution. While the institution is a large researchintensive university, which is where STC policies are commonly found, the findings may be specific to the policies or culture of the institution. Second, the analysis of outcomes at tenure review, namely promotion chances and publications, do not address possible selection into the policy due to the one-time nature of the tenure decision. While exploiting an exogenous change in the probability of policy use would enable more robust evaluation of these outcomes, this is not possible in our context. Third, our data contains information on use of the STC policy, not eligibility, and therefore our results may be driven by the conditions that led to eligibility rather than policy use; however, our results are robust to including a proxy for eligibility. Fourth, rewards for faculty members that are administered at the department level extend beyond salary and likely include travel funds, research funds, summer support, and office space, among others. Differential treatment between faculty members who stopped their clock and those who did not may manifest in the allocation of such perks and therefore, it is possible that we underestimate the penalty incurred by using the STC policy; future work should examine this possibility. Fifth, with a larger sample size our nonsignificant results could possibly become significant. Hence, future work may want to investigate whether our nonsignificant results remain in a larger sample.
Finally, while the salary analysis controls for quantity and quality of publications, it does not control for all aspects of productivity, such as teaching and service. An explicit channel through which policy use would affect teaching or service does not exist because the STC policy has no stipulations for these responsibilities. Nonetheless, performance in these roles is possibly affected by caregiving demands. However, the fact that we find that males and females experience the same salary penalty in the year following policy use, and that the penalty is persistent for males, makes it unlikely that the salary effect stems from changes in teaching or service performance. With these findings, we can rule out the possibility that the salary penalty is stronger for women. This provides further evidence that differences in productivity, such as those not captured in publication records, cannot explain the salary penalty because women are likely to face a greater shock to all aspects of productivity with the birth of a child, as compared to men. Nevertheless, we cannot completely rule out the possibility that salary penalty stems from changes in unobservable dimensions of productivity.
We find evidence that use of STC policies for family reasons have a negative consequence for salary, one indicator of faculty career success, a finding that indicates that policy use opens the door for subjectivity in salary setting. In terms of implications for universities, our findings suggest that efforts to enhance the objectivity of salary setting by increasing oversight or limiting local autonomy in salary setting may ameliorate the wage penalty experienced by policy users. Alternatively, institutions may be able to reduce the ability of faculty evaluators to draw inferences about tenure-track faculty members based on policy use by bolstering take-up rates for STC policies by reducing enrollment barriers, such as by changing it from an opt-in to an opt-out policy. Our findings also have implications for the future of workfamily policies in academia more broadly. To the extent that use of familyfriendly policies is perceived as a deviation from a norm, penalties are likely to follow. As long as the ideal worker norm prevails, bias-avoidance strategies surrounding caregiving responsibilities will likely continue to prevent work-family policies from becoming widely used in academia.
